A placenta-specific enhancer of the human syncytin gene.
The cis- and trans-acting factors that are critical for placenta-specific expression of the human syncytin gene are unknown. We identified a 146-base pair (bp) region of the 5'-flanking region of the human syncytin gene from nt-294 to -148 that is essential for basal gene expression in human BeWo and JEG3 choriocarcinoma cell lines but not in hepatoblastoma and kidney cell lines. Ligation of the 146-bp fragment to a SV40 promoter or a human beta-globin minimal promoter markedly enhanced promoter activity in the placenta cells but not in the liver and kidney cells. DNase I footprint assays indicated that nuclear extracts from BeWo cells but not HepG2 cells protected four regions (FP1-FP4) of the 146-bp fragment. Site-directed mutagenesis of an SP1-binding site in FP3 and a GATA-binding site in FP4 significantly repressed promoter activity in the placenta cells. Overexpression of SP1 (Sp1 transcription factor) and GATA2 (GATA binding protein 2) and GATA3 induced syncytin promoter activity but had little or no effect on the activities of syncytin promoter fragments containing mutations in the SP1- and GATA-binding sites. GATA2 and -3 mRNA levels increased markedly during spontaneous in vitro differentiation of human cytotrophoblast cells when the cytotrophoblast cells fused to form a syncytium. These findings strongly suggest that the 146-bp region of the 5'-flanking region (nt-294/-148) of the human syncytin gene acts as a placenta-specific enhancer. Binding of SP1 and GATA family members to this enhancer is critical for cell-specific expression of the syncytin gene.